Objective To determine the prevalence of deliberate self harm in adolescents and the factors associated with it. Design Cross sectional survey using anonymous self report questionnaire. Setting 41 schools in England. Participants 6020 pupils aged 15 and 16 years. Main outcome measure Deliberate self harm. Results 398 (6.9%) participants reported an act of deliberate self harm in the previous year that met study criteria. Only 12.6% of episodes had resulted in presentation to hospital. Deliberate self harm was more common in females than it was in males (11.2% v 3.2%; odds ratio 3.9, 95% confidence interval 3.1 to 4.9). In females the factors included in a multivariate logistic regression for deliberate self harm were recent self harm by friends, self harm by family members, drug misuse, depression, anxiety, impulsivity, and low self esteem. In males the factors were suicidal behaviour in friends and family members, drug use, and low self esteem. Conclusions Deliberate self harm is common in adolescents, especially females. School based mental health initiatives are needed. These could include approaches aimed at educating school pupils about mental health problems and screening for those at risk.
Introduction
Deliberate self harm (self poisoning or self injury) is common in adolescents, with an estimated 25 000 presentations to general hospitals annually in England and Wales. 1 In other countries many adolescents who engage in deliberate self harm do not present to hospitals. 2 3 Those who do often report previous episodes without hospital presentation. 4 Clinically untreated deliberate self harm may precede suicide. 5 Deliberate self harm in adolescents in the community in the United Kingdom has received little attention until recently. 6 In previous studies in other countries higher rates have been obtained from anonymous self report than from non-anonymous or interview based surveys. 7 No effort has been made to obtain adolescents' descriptions of the acts they thought were self harm to determine whether they met predetermined criteria for deliberate self harm. Accurate information is required on the extent of deliberate self harm and suicidal thinking in adolescents, and associated factors, to assist in the recognition of those at risk, the development of explanatory models, and the design of prevention programmes. We aimed to determine the prevalence of deliberate self harm in adolescents in schools in England and the factors associated with it.
Methods
We approached schools in Oxfordshire, Northamptonshire, and Birmingham. We chose them to ensure a representative range of school types for sex, size, status (state, grammar, and independent), single sex and coeducational, ethnic minorities, educational attainment (school performance in GCSEs), and socioeconomic deprivation (proportions of pupils entitled to free school meals). We selected the first appropriate school from the local list. When a school declined to participate we approached the next matched school on the list. Overall, 41 schools were included in our study, which took place in the autumn and spring terms of 2000 and 2001. The pupils were in classes in which at least 90% were aged 15 and 16 years.
Procedure
We explained the purpose of our study to the teachers. Parents were informed of the project by letter and asked to notify the researchers if they objected to their child participating. Our study was explained to the pupils by the researchers or teachers about two weeks in advance and again by researchers on the survey day. Pupils were given the choice of participation.
Our study design was in keeping with the guidelines of the British Educational Research Association. 8 It was approved by the Oxfordshire Psychiatric Research Ethics Committee.
Assessment of participants
Our survey comprised a self report, anonymous questionnaire, taking between 20 and 30 minutes to complete. We developed this with colleagues with extensive experience of school based studies. Substantial piloting was undertaken, including testing an earlier version of the questionnaire in two comprehensive schools and an adolescent psychiatric unit.
The questionnaire included items on personal information (sex, age, ethnicity) and questions about lifestyle and problems and items on deliberate self harm and suicidal ideation. Participants who reported deliberate self harm were asked to provide a description of the act (the most recent one for multiple episodes) and its consequences. They were also asked what they had hoped would happen and specifically if they had wanted to die. Classification of the episodes as deliberate self harm or otherwise was based on independent ratings by three of the researchers using an agreed definition (see box) and specific detailed criteria (available from the authors). Other items in the questionnaire were depression and anxiety (hospital anxiety and depression scale 9 ), impulsivity (six items from the Plutchick impulsivity scale 10 ), and self esteem (an eight item version of the self concept scale 11 ).
Sample size
We chose a target sample size of 5000 pupils on the basis of a postulated prevalence of deliberate self harm of 4%, which was a conservative estimate on the basis of previous studies.
2 12 This could have been detected accurately (with power at 80% and significance at 5%) with a 95% confidence interval of 3.5% to 4.6%. 13 This sample size would allow detection with 80% power and 5% significance of associated factors with a prevalence of, for example, 17% in participants with deliberate self harm compared with 10% in the remainder.
14 The pupil sample size determined the number of schools to be included.
Analyses
We used the 2 and Mann Whitney tests to investigate the associations between deliberate self harm and potential associated factors. We used logistic regression to estimate the crude odds ratios and 95% confidence intervals. We obtained adjusted odds ratios by multiple logistic regression. We used backward selection to determine a subset of risk factors, for each of which P < 0.005.
We chose two approaches to investigate whether there was school based clustering of results: the multiple logistic model was fitted again, specifying robust estimates and clustering on school and a two level multilevel model was fitted, with school identity used to define the second level. The results for both these analyses were almost identical to the analyses ignoring clustering, indicating no important clustering effect. We analysed the data with SPSS, Stata 7.0, and MlwiN version 2.1a. 13 15 16 
Results
The 41 participating schools comprised 35 comprehensive, 4 independent, and 2 grammar schools: nine were single sex (4 male, 5 female). Figure 1 shows the number of eligible and actual participants and the reasons for non-inclusion. Overall, 6020 pupils took part in the study. They recorded their ethnic status as white (4956 pupils), black (169), Asian (671), and other (157); 67 were not known.
Prevalence of deliberate self harm and suicidal ideation A lifetime history of deliberate self harm was reported by 784 of 5923 (13.2%) pupils. Deliberate self harm in the previous year was reported by 509 (8.6%) pupils, of whom 398 (6.9%) had carried out an act of deliberate self harm meeting study criteria in the previous year (table 1). The remainder of the results on deliberate self harm are based on this latter group. In 50 (12.6%) cases self harm had resulted in presentation to hospital. In 179 (45.0%) cases the participants said they had wanted to die. The main methods used for deliberate self harm were cutting (257; 64.6%) and poisoning (122; 30.7%). Hospital referral occurred more often for overdoses (27 of 118; 22.9%) than for cutting (16 of 252; 6.3%; 2 =21.39, P < 0.001). Multiple acts of deliberate self harm were reported by 218 of 398 (54.8%) participants who self harmed.
Suicidal ideation (without deliberate self harm) in the past year was reported by 863 of 5737 (15.0%) pupils (table 1) . This was more common in females than males (odds ratio 3.1, 95% confidence interval 2.6 to 3.6).
Factors associated with deliberate self harm
Deliberate self harm within the previous year was far more common in females than it was in males (11.2% v 3.2%; odds ratio 3.9, 3.1 to 4.9). Because of interactions of some variables with sex, factors associated with deliberate self harm were analysed separately for males and for females (table 2) .
Deliberate self harm was less common in Asian than white females. Females living with one parent (whether or not with a step parent) had higher rates of deliberate self harm. For both sexes there was an incremental increase in deliberate self harm with increasing consumption of cigarettes or alcohol and number of times drunk (especially in females). A higher frequency of self harm was associated with all
Definition of deliberate self harm
An act with a non-fatal outcome in which an individual deliberately did one or more of the following:
• Initiated behaviour (for example, self cutting, jumping from a height), which they intended to cause self harm • Ingested a substance in excess of the prescribed or generally recognised therapeutic dose • Ingested a recreational or illicit drug that was an act that the person regarded as self harm • Ingested a non-ingestible substance or object categories of drug use (data not presented). Self harm was more common in pupils who had been bullied and was strongly associated with physical and sexual abuse in both sexes. Although more males than females had been in trouble with the police, an association with deliberate self harm was stronger in females. Awareness of recent self harm by peers was reported more often by females than by males but was associated with self harm in both sexes. A similar association was found with self harm by family members. Pupils of either sex who had recently been worried about their sexual orientation had relatively higher rates of self harm. Levels of depression, anxiety, impulsivity, and self esteem were all associated with self harm in both sexes.
Multivariate analysis
In multiple logistic regression, factors significantly associated with deliberate self harm in the previous year in females were: having friends who had recently self harmed, self harm by family members, drug use, depression, anxiety, impulsivity, and low self esteem (table 3) . In males, factors associated with deliberate self harm in the previous year were: having friends who had recently self harmed, self harm by family members, drug use, and low self esteem. For both sexes, awareness of peers who had self harmed was the strongest binary factor in the final explanatory model. Figure 2 shows a strong association between being a pupil in a coeducational school who has self harmed and being aware of self harm in peers (r=0.80, Continued on next page P < 0.0001), but only in females (r=0.67, P < 0.0001; males: r=0.20, P=0.28).
Discussion
Deliberate self harm is common in adolescents, especially females. We studied 15 and 16 year olds at school because this is the age at which deliberate self harm is known to be relatively common and because a school based study would include most of those at risk. 1 Overall, 80% of the target sample took part in our study. Absenteeism was the main reason for noninclusion of potential pupils. We do not know the potential effect of this on the prevalence of deliberate self harm, but the act is more common among those who regularly play truant.
12
Deliberate self harm is clearly more common in adolescents than is indicated by presentations to hospital because only 12.6% of participants presented to hospital.
1 This was partly due to the high prevalence of self cutting, for which medical attention was rarely sought.
The 6.9% prevalence of deliberate self harm was based on applying strict criteria to the adolescents' descriptions of their acts. This approach has not been used in previous studies. It would have slightly underestimated the true prevalence as some adolescents did not supply a description. The prevalences for deliberate self harm of 8.6% (past year) and 13.2% (lifetime) before applying the criteria are similar to those from the largest equivalent study in the United States. 17 The lifetime prevalence is far higher than the 6.6% found in a recent study in England based on interviews with adolescents and their parents. 6 The 15.0% past year prevalence of suicidal ideas without self harm indicates that these progress to actual behaviour in a minority of cases. Repeated deliberate self harm is common.
Percentage of pupils with friends who self harmed in previous year
The nearly fourfold greater rate of deliberate self harm in females than in males is not dissimilar to the sex difference in hospital based rates in this age group. 1 Although associations with deliberate self harm from a cross sectional study cannot be interpreted as necessarily indicating risk factors, the multivariate analysis indicates specific factors that are independently associated with deliberate self harm. The association with awareness of recent self harm by others suggests a possible modelling effect, in accord with other evidence on contagion of suicidal behaviour in adolescents. 18 The independent association with family history of suicidal behaviour is in keeping with studies of adolescents who have committed suicide. 19 Drug misuse is another associated factor. As in hospital based studies and investigation of adolescent suicides, depression and anxiety were associated with deliberate self harm, but more noticeably in females. [20] [21] [22] Finally adolescents who were more impulsive and had negative self regard also seemed to be more at risk of self harm, although impulsivity was not an independent factor in males.
In many cases self harming behaviour represents a transient period of distress; in others it is an important indicator of mental health problems and risk of suicide. 21 Our findings support the need for development and evaluation of school based programmes for the promotion of mental health. Our results suggest targets for such programmes, including self esteem issues, depression, anxiety, and impulsivity. The programmes might need different emphasis for the two sexes. Further potential approaches include routine screening of adolescents to identify those at risk and helping teachers recognise such pupils. 23 Promotion of helplines, use of self referral agencies, and school counselling services are other potential actions. Evaluation of such initiatives should be a priority in education. The potential influence of friends' self harm indicates that how suicidal behaviour is managed in schools may also be important. 24 We thank the Samaritans for their support, Richard Pring for his advice, Sue Mulholland and Lindsay Noll for secretarial support, Douglas Altman for comments on the paper, the school staff who helped us with the project, the pupils, and Nicola Madge and Eric Jan de Wilde for their contributions to the design of the study. The research was conducted in collaboration with the Child and Adolescent Self-harm in Europe (CASE) Study. Contributors: KH had the idea for the study; he will act as guarantor for the paper. KR and EE did most of the data collection. RW assisted with analysis of the data. All authors contributed to the writing of the paper. 
What is already known on this topic
Deliberate self harm is a common reason for presentation of adolescents to hospital Community studies from outside the United Kingdom have shown much greater prevalence of self harm in adolescents than hospital based studies
What this study adds
Deliberate self harm defined according to strict criteria is common in adolescents, especially females Associated factors include recent awareness of self harm in peers, self harm by family members, drug misuse, depression, anxiety, impulsivity, and low self esteem
